Role of electron transport in the regulation of the lyase activity of C21 side-chain cleavage P-450 from porcine adrenal and testicular microsomes.
The C21 side-chain cleavage enzymes from porcine adrenal and testicular microsomes have been purified and shown to resemble each other very closely (Nakajin, S., Shinoda, M., Hanui, M., Shively, J.E., and Hall, P.F. (1984) J. Biol. Chem. 259, 3971-3976). We have investigated the reason for the low levels of lyase activity shown by adrenal microsomes as compared to testicular microsomes. Competition for substrate with 21-hydroxylase in adrenal microsomes was excluded by studies showing that antibodies to 21-hydroxylase do not increase lyase activity in spite of almost complete inhibition of 21-hydroxylation. Reconstitution of the purified testicular enzyme in lipids extracted from adrenal and testicular microsomes excluded a specific effect of lipids on lyase activity. On the other hand, addition of porcine hepatic P-450 reductase to microsomes from adrenal and testis increased the activity of lyase relative to hydroxylase. The same effect is seen when reductase is added to the pure enzymes. As the concentration of reductase increases, lyase activity increases relative to hydroxylase until the rates of the activities become almost equal. Vmax is the same for both activities (hydroxylase and lyase) of the two enzymes (6.3-6.5 nmol/min/nmol of P-450). Km for reductase is approximately the same for the hydroxylase activities (0.4-0.6 microM) and for the lyase activities (1.7-2.0 microM) of the two enzymes. Antibodies to reductase, when added to testicular microsomes, inhibit both activities, but inhibition of lyase is greater than that of hydroxylase. The enzyme activity of reductase in testicular microsomes is 3-4 times higher than that of adrenal microsomes (0.29 and 0.08 nmol/min/mg of protein, respectively). These findings may account for the greater activity of lyase in testicular as opposed to adrenal microsomes.